
SYNTHET-PM 

Synthet-PM is a design software program, which has been under continuous development by 
Martyn Harris and Alex Molyneaux since the early 1990s. It focusses specifically on the design 
needs for very-high-speed, polyphase permanent-magnet electrical machines, both generators 
and motors. All design features that are encountered and are typical of this class of machine are 
treated in the one program, which is believed to be unique in this coverage: common mechanical 
topologies and detailed proportions, bearing types, magnet array geometries, choice of coolant 
fluids (gas, liquid, refrigerant), rotor retaining sleeve stress/strength and prestress characteristics, 
electromagnetic field and circuit parameters, winding arrangements, terminal drive topologies, 
hydrodynamic and harmonic eddy-current power losses, heat flow and temperature distribution in 
all parts of the machine, etc. The accuracy of the program in all these respects has been well 
demonstrated. 

By means of user-friendly menus and intuitively clear symbolism, the designer is able to input a 
complete set of machine proportions and material data for a given design rapidly and easily, and to 
obtain quickly a comprehensive solution for all aspects of performance. Many design approaches 
for a given application can thus be studied, and the design process can converge efficiently toward 
the best, near-optimum solution. It is noteworthy that the interactions between all the design 
features listed above, can be quite sensitive, indeed crucial, in this class of machine, and often are 
so. Synthet-PM is a valuable tool in understanding and balancing this interplay. 


